ABSTRACT
INTRODUCTION
The stock exchange markets play a central role in the economies because they provide longterm funding to the firms and businesses. The stock market prices are affected by a number of ISSN(e): 2222 -6737 /ISSN(p): 2305 -2147 journal homepage: http://www.aessweb.com/journals/5002 internal and external factors. Exchange rate is one of them 1 . The global investors are investing in stock markets of the world so international investment is flourishing rapidly and capital is traveling across all over the world. Profitability of foreign investors is determined by foreign exchange rates when they invest in international stock markets. In this way exchange rate and its volatility may create uncertainty or may build confidence, on the other hand. So exchange rate becomes important for making stock market price volatile.
Asian Economic and Financial Review
Stock market prices are incentives for the investors in their decision making to invest in the stock market. The fluctuations in stock market prices are generally irregular and unpredictable.
Variability in stock market prices creates uncertainty among the international investors and to avoid risks the investors decrease then investments in the stock exchanges. The variation in exchange rate may change the stock market prices.
In the literature mixed evidences are found about the causal relationship between exchange rate volatility and variability of stock market prices. Some of the studies have found unidirectional and others bidirectional relationship between these two variables. Empirical evidences have shown causation from exchange rate to stock market prices (Abdalla and Murinde (1997) for Pakistan; Erbaykal and Okuyan (2007) for eight countries out of thirteen countries; Yusuf and Rahman (2012) for Malaysia; Olugbenga (2012) for Nigeria) as well as causation from stock market prices to exchange rate (Erbaykal and Okuyan (2007) for five countries out of thirteen countries; Yusuf and Rahman (2012) for Thailand). The studies have also found bidirectional causality (Erbaykal and Okuyan (2007) for three countries; Yusuf and Rahman (2012) for Malaysia). However, there are some evidences of no causation between exchange rate and stock market prices (Asaolu and Ogunmuyiwa, 2011; Zia and Rahman, 2011) . The negative relationship has also been explored between stock market prices and exchange rate (Gan et al., 2006; Pilinkus and Boguslauskas, 2009; Akbar et al., 2012; Raza et al., 2012) .
A positive cointegration between stock market prices and foreign exchange rate has also been found by Singh et al. (2011) . It makes the relationship between exchange rate and stock market prices varying depending upon the economies, size of economies and stock market bulk as well as The other factors may be political instability, budget deficit, devaluation of local currency, interest rate, money growth, foreign direct investment, market capitalization and international oil prices, etc. (Abdullah and Hayworth (1993) . Mukherjee and Naka (1995) . Ali (2011) .
Akbar, Ali and Khan (2012) . Raimony and El-Nader (2012) . Raza, Nasir, Zeshan, Mohammad and Tanvir (2012 A variety of measures of variability has been used in literature, like percentage change (Schwert, 1989) , log of first difference (Castanias, 1978) , relative change (Grossman and Shiller, 1981) , conditional variances and standard deviation (Gujarati and Porter, 2009 
LITERATURE REVIEW
In the literature the analysis of stock market prices and exchange rate has remained the focus of the studies. They provide theoretical and empirical support on fluctuations in stock market prices and variability of exchange rate. The relationship between exchange rate and stock prices in Turkey has been investigated by Kasman (2003) . The study used four stock price indices of financial, services and industrial sector, and composite index. Time series analysis of Johnson cointegration found a long-run relationship between stock market price and exchange rate. The causality analysis provided a conformational relation between composite index and exchange rate, service sector index and exchange rate and financial sector index and exchange rate. The study also found that causality runs from exchange rate to industrial sector index.
For Ghana, Adam and Tweneboah (2008) analyzed the long and short-run relationships between the stock market price and the exchange rate. Empirical results found long-run relation between exchange rate and stock prices. Erbaykal and Okuyan (2007) analyzed thirteen developing countries and established a relationship between stock prices and exchanges rates. Empirical findings showed a significant causal relationship between exchange rate and stock prices in eight out of thirteen economies. The causality from stock prices to exchange rate was found in five countries. In three countries the study found bidirectional causality between stock prices and exchange rate.
For Lithuania, Pilinkus and Boguslauskas (2009) found that exchange rate is one of the significant determinants of the variability in stock prices. Results of impulse response function explained that exchange rate negatively affects stock market index.
For Nigeria, Asaolu and Ogunmuyiwa (2011) analyzed the relationship between macroeconomic variables including exchange rate and stock prices. They used annual time series data and applied Johansen Co-integration test and Error Correction Model (ECM) for long and short-run analysis. Cointegration results confirmed the existence of long-run relationship, but the Granger causality did not show affiliation between stock prices and macroeconomic variables.
The study concluded that only exchange rate had Granger cause to stock prices. For the same country, Olugbenga (2012) probed the short and long-run impact of exchange rate on stock market development. The study used quarterly time series data and used Johansen cointegration and
Granger causality technique. The results show study found a positive relationship between stock market prices and exchange rate in short-run and a negative relationship in the long-run. The
Granger causality test explained that causation runs from exchange rate to stock market prices. Finally it was concluded that in Nigeria variability in stock market prices is due to the volatility in exchange rate.
For five countries of the ASEAN Yusuf and Rahman (2012) attempted to find out the causality between the stock price index and exchange rate volatility by using multivariate vector autoregressive (VAR). They found a bi-directional causality for Malaysia and a unidirectional causality from stock prices to volatility of exchange rate in Thailand. No causality effect was found in Indonesia, Philippines and Singapore.
For Pakistan a number of studies have attempted to see the relationship between exchange rate and stock market prices. In the earlier studies Abdalla and Murinde (1997) probed the interaction between real effective exchange rate and stock market prices for Pakistan along with India, Korea and Philippine by using vector autoregressive model on monthly time series data. They found unidirectional causality from exchange rate to stock market prices for all the economies except Philippine.
Hasan and Nasir (2008) market prices and money supply and a negative relationship between inflation and foreign exchange rate. Raza et al. (2012) have also analyzed the effect of exchange rate, inflation and foreign direct investment on stock market prices in Pakistan by using annual time series data. They found that exchange rate and inflation had a negative effect on stock prices. The current study is an addition to the concerned literature with analysis of volatility in Karachi stock market prices and exchange rate of Pakistan with fresh data and particularly the monthly time series data. is measured by GARCH model. Finally Granger causality test is applied to measure the unidirectional or bidirectional causality between exchange rate volatility and stock price variability.
DATA DESCRIPTION AND METHODOLOGY

Estimation Techniques
Phillips and Perron (PP) Unit Root Test
All the time series data are generally found in non-stationary form so stationarity checks are essential to avoid the spurious regression results. We have used PP test (Phillips and Perron, 1988) for stationarity of data.
It is more realistic than Augmented Dickey Fuller (ADF) test by Dickey and Fuller (1981) Otherwise (H o is not rejected) it is said to be non-stationary or have time effect.
Autoregressive Conditional Heteroskedasticity [ARCH (q)] Model
Autoregressive conditional heteroskedasticity (ARCH) technique given by Engle (1982) focuses on the modeling of conditional variance and more appropriately conditional Heteroskedasticity. It is used to measure the conditional variability or volatility that includes the lagged value and gives higher weights to recent past observations than others. For example the model gives unequal weights formation that changes towards autoregressive method.
Generalized Autoregressive Conditional Heteroskedasticity [GARCH p q] Model:
The generalized ARCH model (Bollerslev, 1986) includes the lagged conditional variance terms as autoregressive.
The general form of GARCH (p q) model is as
………………………………(iv) Equation (iii) is the mean equation and equation (iv) is the conditional variance equation which
has the variance scaling parameter ht that depends both on past values of the shocks which are captured by previous period squared residual terms (µ 2 t-1 ) and previous period error variance (h t-1 ). The simplest form of GARCH (p q) is the GARCH (1 1). 1 st number in parenthesis represents ARCH term and 2 nd number represents GARCH term. We generate conditional variance series and then standard deviation series that represent the volatility in concerned variable.
Granger Causality Test
Granger causality test (Granger, 1969) has been employed to determine the causality between exchange rate and stock price indices. The Granger causality test is used to observe the relationship between two variables in terms of whether they are related or not and which one causes the other difference and all variables are integrated at order one I(1).
EMPIRICAL RESULTS
Measurement of Volatility in Each Variable
To check the existence of ARCH effect we have measured the volatility in stock prices. The results of the volatility in stock prices are shown in table 2.
In the above ARCH model the mean equation is summarized through autoregressive moving average (ARMA) method. The results show that the value of lagged coefficient is 1.01 that is greater than zero.
It means that variability was high in previous period and it will continue to be high in current period and it is highly significant with p-value = 0.000. In the second part of table variance equation is summarized. In variance equation RESID (-1)^2 to RESID (-7)^2 which are actually representing ARCH terms and GARCH(-1) represents GARCH term. We use the conditional variance series and then standard deviation series as a measure of variability of stock prices. The graph of conditional standard deviation has been shown in figure 1. Similarly, volatility of exchange rate has been estimated and then conditional variance series has been obtained and Granger causality test has been applied. Table 3 shows that the lagged period effect coefficient is 1.002 which shows that variability was high in previous period and it will continue to be high in current period it is highly significant with p-value 0.000. In variance equation the sum of ARCH and GARCH terms are greater than one showing volatility in residual. We use the conditional standard deviation series data as a measure of exchange rate volatility in Pakistan. The graph of conditional standard deviation of exchange rate of Pakistan has been plotted in figure 2. We have done the causality analysis to find the granger causality between the volatilities of both variables, i.e. stock prices and exchange rate. The results of granger causality are shown in The results of Granger causality between the volatilities of exchange rate and stock prices show a bi-directional causality. Null hypothesis: exchange rate volatility does not granger cause stock price volatility and variability of stock prices does not granger cause exchange rate volatility is rejected. This bi-directional relationship is not surprising because when stock market is optimistic or bullish, overseas investors come and invest in Pakistani stock market and in return value of domestic currency is appreciated and vice versa. On the other hand when the value of domestic rupee becomes volatile the foreign investors hesitate to hold domestic stocks. Due to the foreign exchange risk there emerged an effect on the stock market in Pakistan.
CONCLUSION
The paper empirically investigated the relationship between the volatilities of exchange rate and stock market prices by using granger causality test to find the direction of causation. 
